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(54) ACTIVE ENERGY RAY-CURING TYPE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition having a low viscosity, providing a cured 
material more flexible than ever by including a specific 
oxetane com pound, a specific epoxy group-containing 
compound and a cationic polymeriza tion photoinitiator. 
SOLUTION: The objective compound includes (A) an 
oxetane compound of the formula (R1 is methyl or ethyl), 
(B) a compound having tw o or more epoxy groups in a 
molecule and selected from an aromatic epoxide, an 
alicyclic epoxy compound or an aliphatic epoxy 
compound, (C) a cationic polymerization photoinitiator , 
preferably a diaryliodonium salt, a triarylsulfonium salt or 
the like and (D) optionally a monofunctional epoxy 
compound, an oxetane compound other than the 

component A, a cation-reactive compound, an inorganic filler, a dyestuff, a pigment, a 
viscosity modifier, a photosensitizer or the like. As the containing proportion, the content of 
the component A is 5-99 pts.wt. based on 100 pts.wt. total amount of components A and B 
and the content of the component C is preferably 0.1-20 wt.% based on the total amount of 
the components A and B. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the activity energy-line hardening setup-of-tooling 
product which hardens promptly by the exposure of activity energy lines, such as ultraviolet rays or an 
electron ray, by hypoviscosity, and is excellent in the reinforcement and elongation of a hardened 
material. 
[0002] 

[Description of the Prior Art] The activity energy-line hardening setup-of-tooling product has been 
broadly used in coatings, such as paper, timber, plastics, and a metal, and various industries, such as ink 
for printing, from various properties, such as the quick cure rate, good workability by generally being a 
non-solvent, and a very low energy requirement. The oligomer of an acrylate (meta) system is used as a 
typical compound currently conventionally used in this field. 

[0003] However, it was the object which raises the hardenability at the time of irradiating an activity 
energy line in many cases, since the polyfunctional (meta) acrylate which contains two or more acryloyl 
(meta) radicals in 1 molecule was being used for the constituent which used the oligomer of the 
conventional acrylate (meta) system, its hardening paint film obtained was hard, and there were few 
elongation percentages in many cases. Therefore, when it considered as a hardening paint film, shock 
resistance ran short, and there was a case where exfoliation, a crack, etc. of a paint film arose without 
the ability following processing of bending of a base material etc. In order to improve the flexibility of a 
hardening paint film conventionally, the urethane (meta) acrylate which is excellent in the elongation 
percentage of a hardening paint film was used together in many cases, but coating nature was 
inadequate, also when it has a problem to coating nature and used as a combination system, since 
urethane (meta) acrylate had very high viscosity. Moreover, although the monofunctional (meta) 
acrylate of low molecular weight may be blended with a constituent in order to improve the flexibility of 
a hardening paint film, the reinforcement of the hardening paint film obtained in this case fell, and there 
was a fault that a paint film became weak. 

[0004] Moreover, the constituent of the optical cationic polymerization system hardened by optical 
cationic polymerization has also been examined in recent years as activity energy-line hardening setup- 
of-tooling products other than acrylate (meta). However, the paint film which the compound used there 
has many objects which do not have elongation firmly as hardened material physical properties because 
of the compound with which the many have two or more reactant radicals in 1 molecule, and is supple is 
not obtained until now. Moreover, hardenability is dramatically inferior although a monofunctional 
epoxy compound like phenyl glycidyl ether may also be used. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is hypoviscosity and is offering 
the activity energy-line hardening setup-of-tooling product which gives an unprecedented flexible 
hardened material. 
[0006] 
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[Means for Solving the Problem] this invention persons came to complete a header and this invention 
for it being effective to use together a specific oxetane compound and a specifi c epoxy com pound, as a 
result of inquiring wholeheartedly in view of such the actual condition. This invention is explained to a 
detail below. 
[0007] 

[Embodiment of the Invention] This invention is explained below at a detail. 

O The oxetane compound used by oxetane compound this invention is a compound (only henceforth an 
oxetane compound) expressed with the following general formula (1). 
;0008] 
Formula 2] 




( l ) 



[0009] However, it sets at a ceremony (1) and is Rl . They are a methyl group or an ethyl group. 
[0010] O As a compound (only henceforth an epoxy compound) which has two or more epoxy groups, 
both a monomer and its oligomer can be used into the compound molecule which has two or more 
epoxy groups in a molecule. As an example of the compound concerned, a well-known aromatic series 
epoxy compound, an alicycle group epoxy compound, and an aliphatic series epoxy compound are 
mentioned conventionally. In addition, an epoxy compound means a monomer or its oligomer below. 
[001 1] A thing desirable as an aromatic series epoxy compound It is JI or poly glycidyl ether obtained 
by the reaction of the polyhydric phenol which has at least one aromatic series nucleus, or its alkylene 
oxide adduct and epichlorohydrin. For example, JI or poly glycidyl ether of bisphenol A or its alkylene 
oxide adduct, JI or poly glycidyl ether of hydrogenation bisphenol A or its alkylene oxide adduct, JI or 
poly glycidyl ether of Bisphenol F or its alkylene oxide adduct, JI or poly glycidyl ether of the 
hydrogenation bisphenol F or its alkylene oxide adduct, A phenol novolak or the poly glycidyl ether of 
the alkylene oxide adduct and a cresol novolak, or the poly glycidyl ether of the alkylene oxide adduct is 
mentioned. Ethyleneoxide, propylene oxide, etc. are mentioned as alkylene oxide here. 
[0012] The cyclohexene oxide or the cyclopentene oxide content compound therefore obtained is 
desirable for carrying out epoxidation of the compound which has cycloalkane rings, such as a KISEN 
ring or a cyclopentene ring, to at least one cyclo with suitable oxidizers, such as a hydrogen peroxide 
and a peroxy acid, as an alicycle group epoxy compound, and the compound shown by the following 
type (2) and (3) is mentioned to it as an example. 
[0013] 
[Formula 3] 




(2) 



[0014] 
[Formula 4] 




• - ( 3> 



[0015] As a desirable thing of an aliphatic series epoxy compound There is JI or poly glycidyl ether of 
aliphatic series polyhydric alcohol or its alkylene oxide adduct etc. as the example of representation 
Ethylene glycol, a diethylene glycol, triethylene glycol, A polyethylene glycol, propylene glycol, 
dipropylene glycol, Tripropylene glycol, a polypropylene glycol, butanediol, Aliphatic series polyhydric 
alcohol, such as pentanediol, hexandiol, a glycerol, trimethylol propane, pentaerythritol, a SOROBI toll, 
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and sorbitan, or the poly glycidyl ether of those alkylene oxide adducts is mentioned. Ethyleneoxide, 
propylene oxide, etc. are mentioned as alkylene oxide here. 

[0016] As an epoxy compound, an aromatic series epoxy compound is desirable from the field of the 
reinforcement of a hardened material. 

[0017] In this invention, two or more kinds of epoxy compounds can be used together. 

[0018] O An optical cationic initiator light cationic initiator is a compound which makes cationic 

polymerization start by the exposure of an activity energy line. Various compounds can be used as an 

optical cationic initiator used with the constituent of this invention. As a desirable thing, a diaryl 

iodonium salt and a triarylsulfonium salt are mentioned among these initiators. A typical optical cationic 

initiator is shown below. 

[0019] 

[Formula 5] 

MX R11 - 



R 



(4 ) 



[0020] 
[Formula 6] 

MX,,, 



J 2 




♦ ♦ » 



(5 ) 



[0021] 
[Formula 7] 




• • * • 



(6) 



[0022] 
[Formula 8] 



R 




W // 



s 

-> 2 





W // 



MX.., 
s * 




W // 



• ■ • • ( 7 ) 

[0023] In addition, it sets at each above-mentioned ceremony, and is R2. It is hydrogen, the alkyl group 
of carbon numbers 1-18, or the alkoxy group of carbon numbers 1-18, and is R3. It is hydrogen, a 
hydroxyalkyl radical, and a hydroxy alkoxy group, and is a hydroxy ethoxy radical preferably. M is 
antimony preferably with a metal, X is a fluorine preferably by the halogen atom, and n is a metaled 
valence, for example, in the case of antimony, it is 6. 

[0024] O What is necessary is just to determine the content rate of an oxetane compound and an epoxy 
compound in the constituent of content rate this invention in consideration of the viscosity of the 
constituent demanded, the degree of hardness of a hardened material, etc. As a desirable content rate of 
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an oxetane compound, it is 5 - 99 weight section to the total quantity 100 weight section of the oxetane 
compound in a constituent, and an epoxy compound, and is 30 - 95 weight section more preferably. 
When the flexibility of a hardening paint film becomes inadequate when the blending ratio of coal of an 
oxetane compound does not fulfill 5 weight sections and it exceeds the another side 99 weight section, 
hardenability may fall. 

[0025] The desirable content rate of an optical cationic initiator is 0.1 - 20% of the weight of a rate to the 
total quantity of an oxetane compound and an epoxy compound, and is 0.1 - 10 % of the weight more 
preferably. Hardenability becomes inadequate, when not filling to 0.1% of the weight, when, exceeding 
20 % of the weight on the other hand, light transmission nature becomes poor, uniform hardening may 
not be able to be performed or the smooth nature of a hardening paint film front face may be lost. 
[0026] O Inerts like a cation reactivity compound like a monofunctional epoxy compound, oxetane 
compounds other than the above, and a vinyl ether compound, etc. an inorganic bulking agent, a color 
and a pigment, a viscosity modifier, a processing agent, and an ultraviolet-rays cutoff agent can be 
blended with the constituent of other component this inventions if needed besides the above-mentioned 
indispensable component. 

[0027] When stiffening the constituent of this invention by the light or ultraviolet rays, in addition to an 
optical cationic initiator, a photosensitizer can also be blended in order to improve hardenability further. 
For the typical sensitizer which can be used in this invention, Crivello is ADOBANSUDO. Inn Polymer 
science (62 Adv.in Plymer Sci., 1 (1984)) It is possible to use the compound currently indicated. 
Specifically, there are a pyrene, perylene, an acridine orange, a thioxan ton, 2-chloro thioxan ton, a 
PENZO flavin, etc. 

[0028] O What is necessary is just to mix an oxetane compound, an epoxy compound, and an optical 
cationic initiator according to a conventional method as the manufacture approach of the activity energy- 
line hardening setup-of-tooling product of manufacture approach this invention. 
[0029] O Harden the constituent of the fast curability of operation this invention easily by irradiating 
activity energy lines, such as a visible ray, ultraviolet rays, and an electron ray. When irradiating 
ultraviolet rays, various light sources can be used, for example, it can be made to harden by a mercury 
lamp, a metal halide lamp, a xenon arc lamp, the fluorescent lamp, the carbon arc lamp, the tungsten- 
halogen copy lamp, and the exposure light from the sun. When irradiating ultraviolet rays, the exposure 
reinforcement to a base material is a 0.01 W square centimeter at least, and it is desirable to harden 
continuously with paper or a metal coating line by hardening a constituent within 1 - 20 seconds. 
Although it is made to usually harden with the electron ray of the following 300eV energy when making 
it harden with an electron ray, it is possible to also make it harden with the dose of lMrad - 5Mrad in an 
instant. The constituent of this invention is applicable to base materials, such as a metal, rubber, plastics, 
shaping components, a film, paper, a tree, a glass fabric, concrete, and a ceramic. As an application of 
the constituent of this invention, the coating for carpenters, the coating for plastics, the coating for 
metals, the coating for papers, gloss varnish, protection, an ornament and coating for an insulation, the 
coating for optical fibers, a **** compound, printing ink, a sealant, adhesives, a photoresist, a wire 
insulating material, textile coating, a lamination, an impregnated tape, a printing plate, etc. are 
mentioned, for example. 
[0030] 

[Example] An example and the example of a comparison are given to below, and this invention is more 
concretely explained to it. In addition, the section in an example and the example of a comparison is the 
weight section as long as there is no notice especially. 

[0031] O As an example 1 oxetane compound, Union Carbide 6990 [ CYRACUREUVI-] were 2- 
sections-added into the mixture of the diglycidyl ether 25 section of bisphenol A, it mixed as an optical 
cationic initiator into it as the following (compound A) 75 section and an epoxy compound, and the 
activity energy-line hardening setup-of-tooling product was prepared. About the obtained constituent, 
viscosity, the tensile strength of a hardened material, and an elongation percentage were evaluated 
according to the following approaches. Those results are shown in a table 2. 
[0032] 
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{Formula 9] 
(A) 




[0033] O It measured at 25 degrees C using the measurement E mold rotational viscometer of the 
assessment approach and viscosity. 

[0034] - The test piece for the measurement tension tests of tensile strength and an elongation 
percentage was slushed in the shuttering which set the obtained constituent by the dumbbell No. 2 by 
1mm in thickness, with the high-pressure mercury-vapor lamp of 60 W/cm, carries out the UV 
irradiation (3500 mJ/cm2) of what was put with die PET film, stiffened it, and was created. A tension 
test is JIS. K It carried out according to 71 13. In addition, the speed of testing was performed by part for 
10mm/. 
[0035] 
[A table 1] 
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mm 3 
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2$ 
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IH5700 75$ 
SP-1509 25$ 
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1$ 








M-5700 85$ 
11-1310 15$ 


Irg651 
1$ 


mm* 




EX-141 75$ 
TO-128 25$ 




DVI-6990 
2$ 



[0036] In addition, the code in a table 1 shows following semantics. 

- YD-128 : bisphenol A mold epoxy compound (the Tohto Kasei make, molecular weight about 380 and 
2 organic-functions epoxy compound) 

- YDCN-704P : cresol novolak mold epoxy compound (the Tohto Kasei make, molecular weight 2000 
[ about ], polyfunctional epoxy compound) 

**M-5700: 2-hydroxy-3-phenoxypropylacrylate (Toagosei make) 

- SP-1509 : bisphenol A mold epoxy acrylate (Showa High Polymer make) 
**M-1310: Urethane acrylate (Toagosei make) 

- EX-141 : phenyl glycidyl ether (made in formation [ Nagase Brothers ]) 

- UVI-6990 : the hexa fluorophosphoric acid salt of triaryl sulfonium, and mixture of propylene 
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carbonate (made in Union Carbide) 

- Irg651 : benzyl dimethyl ketal (Ciba-Geigy make) 

[0037] 

[A table 2] 





(nPa • 3/25*0 
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*Rfc 



[0038] O The constituent was manufactured like the example 1 except having changed, as the 
presentation of an example 2, these 3 oxetane compounds, and an epoxy compound was shown in a table 
1 . The obtained constituent was similarly estimated as the example 1 . Those results are shown in a table 
2. 

[0039] O The constituent was manufactured like the example 1 except having changed, as the example 1 
of a comparison - 3 each component were shown in a table 1 . The obtained constituent was similarly 
estimated as the example 1 . Those results are shown in a table 2. 
[0040] 

[Effect of the Invention] The activity energy-line hardening setup-of-tooling product of this invention is 
hypoviscosity, and since it excels in the flexibility of a hardened material, the effect which can use for 
various applications, such as the coating for carpenters, the coating for plastics, the coating for metals, 
the coating for papers, gloss varnish, protection, an ornament and coating for an insulation, the coating 
for optical fibers, a **** compound, printing ink, a sealant, adhesives, a photoresist, a wire insulating 
material, textile coating, a lamination, an impregnated tape, and a printing plate, and it has on the 
industrial world is size 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The activity energy-line hardening setup-of-tooling product which comes to contain the 
oxetane compound expressed with the following general formula (1), the compound which has two or 
more epoxy groups in a molecule, and an optical cationic initiator. 
[Formula 1] 



However, it sets at a ceremony (1) and is Rl . They are a methyl group or an ethyl group. 

[Claim 2] The activity energy-line hardening setup-of-tooling product according to claim 1 whose 

compound which has two or more epoxy groups in a molecule is an aromatic series epoxy compound. 



[Translation done.] 



CLAIMS 




( l ) 
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